Abstract-In this paper, the trapezoidal ring antenna using the conductor-backed CPW is designed and fabricated. The antenna has a broadband characteristic by the coupling effects through inserted the H-shaped parasitic patch. The conductor-backed CPW shows more stable characteristics than the CPW structure when there is occurred the variation between the feed-line and the ground plane in the front side. The bandwidth of the designed antenna is 2.2 GHz∼4.6 GHz below −10 dB.
INTRODUCTION
For the broadband or multiband characteristics of resonant antenna, there are some methods which are the use of higher order mode, the parasitic patch inserted in main radiation elements, slot structure, and CPW-fed structure. Especially, a more effective designing method of wideband antennas is by using coupled resonators. In particular, the patch antenna does not require being very special structure, but should be coupled to another patch or to resonant elements, which are near resonant slot in the ground plane, a resonant slot on the main patch, or a near resonant feed probe in general. If the resonant frequencies of two circuits are nearly the same, then a critical coupling coefficient can be found to match the dissimilar impedances [1] .
Coplanar waveguide (CPW) structure is similar to the microstrip structure, but the ground plane located in the front side, which is beside to the feed line. Until now, the researched CPW fed slot antenna is the structure of the dipole slot shape, there are designed by various types for broadbanding and applying. In addition, the reason why the CPW fed slot antenna is interested is low radiation loss, low dispersion, and small impedance variation [2] [3] [4] .
However, CPW structure is difficult to the impedance matching because of instability that is caused by the distance or the gap between the feed line and the ground plane. To solve this problem, the conductor-backed CPW structure is designed. The conductor-backed CPW structure is combined two types of the antenna, which are CPW and microstrip structure. So, even if the gap or the distance between the feed line and the ground plane is changed, they would not be significant effect to the impedance matching or the return loss. Moreover, it has small impedance and a large effective permittivity compared to CPW structure.
In this paper the proposed antenna has stable and broadband characteristics using CPWG fed. The basic structure is the trapezoidal antenna of the slot type, and H-shaped parasitic patch is inserted in the antenna. This antenna will be applicable to Wibro, WLAN, and UWB communications. Figure 1 presents the layout of the proposed conductor-backed CPW-fed trapezoidal antenna. The antenna dimensions are 35 mm (W) × 70 mm (L) × 1 mm (T), and the substrate is used the FR-4 material having the permittivity 4.62. Generally, the patch antenna used the rectangular shape, but the trapezoidal shape makes that the current flows smoothly in the patch [4] . These types of the antenna are useful to UWB communication over 3 GHz band frequencies. From a long time, the circular ring (or the rectangular ring) antenna is used to make the broadband, and so the central parts of the plane type patch are removed to make the ring type, then this should appear the broadband characteristic [5] .
ANTENNA DESIGN
Hence, in this research, the trapezoidal patch is removed as the antenna pattern design left only the base 3.5 mm, the upper side 3.5 mm, and both sides 3.2 mm. The resonant is occurred by adjust the antenna sizes at frequencies for the applications. Although the rectangular ring type of the antenna has the broadband frequencies, the beamwidth is the narrow. The other hand, the H-shaped patch has characteristics which are the narrow bandwidth and the wide beamwidth. Then, these types of the patches is coming the results, which are stable impedance matching and the resonant frequencies by using the coupling effect [6] . As mentioned, the reverse side ground plane is inserted to minimize the effect from the feed line or the front side ground plane. The impedance variation or the radiation loss is decreased by the stability of the structure. Also, the U-shape or n-shape patch is inserted instead of the H-shaped patch, but the results are not significantly different, just slightly shifted at the low frequency band. Figure 2 presents the variation of the return loss according to the existence and nonexistence Hpatch and patch types. The existence and nonexistence of the parasitic patch leads to very different results. In case of nonexistence parasitic patch, the resonant frequency band is very narrow, and the return loss is also small. The other case, the resonant frequency band and the return loss is obviously improved because of the coupling effect. Table 1 presents the optimized parameters which are simulated by conditions that are the antenna and ground plane size, existence of the parasitic patch, etc. for using the 2.4 GHz frequency bands. The compared graphs between simulated results and measured results by using the optimized antenna parameters in Table 1 presents in Figure 3 . For the VSWR < 2 : 1, the first resonance of simulated results is 1.4 GHz to 1.73 GHz bands, and the second resonance is 2.1 GHz Figures 4(a)∼(f) presents the measured radiation patterns of the designed antenna. The radiation patterns measure at 2.3 GHz, 2.4 GHz and 2.5 GHz respectively, and show E-and H-plane. In case of the monopole antennas, they generally have omnidirectional radiation patterns in H-plane.
SIMULATION AND MEASUREMENT RESULTS

